Abstract The use of cocaine and other drugs during pregnancy may have serious public health consequences. The objective of this study was to determine if the use of cocaine prenatally identifies women for ongoing risk of psychological symptoms. Four hundred and two women (207 cocaine using [C], 195 non-cocaine using [NC]) were assessed for rates of clinically elevated psychological symptoms shortly after childbirth, 6.5 months and 1, 2, 4 and 6 years after using the Brief Symptom Inventory (BSI). Generalized estimating equation modeling (GEE) was used to compare psychological symptom severity, controlling for confounding factors including early childhood trauma. Results indicated that women identified as having used cocaine during pregnancy had clinically elevated psychological distress (OR=1.76, 95%CI=1.15-2.71, p=0.01), psychoticism (OR=1.97, 95%CI=1.41-2.76, p=0.001), interpersonal sensitivity (OR=2.34; 95%CI=1.65-3.34; p<0.0001) and phobic anxiety (OR=1.86; 95%CI=1.24-2.79) across all assessments compared to NC women. Childhood emotional abuse was also independently associated with psychological distress. Women who use cocaine during pregnancy should be recognized as at very high risk of ongoing clinically elevated psychological symptoms and should receive early and regular assessments and intervention for mental health and substance use problems.
Introduction
The use of cocaine and other drugs among pregnant women (Kuczkowski 2002) can have significant negative public health consequences for both mothers and children. Among the recognized consequences, maternal cocaine use has been related to increased rates of postpartum maternal psychological distress compared to similar, non-cocaine using women (Singer et al. 1995 (Singer et al. , 1997 . A history of early childhood trauma, which is prevalent among women who abuse drugs, has also been linked to higher rates of psychological symptoms (Jantzen et al. 1998 ). Psychological distress and ongoing substance use among mothers can negatively affect the quality of care giving and child developmental outcomes (Eiden et al. 2006; Hans 2002; Light et al. 2004; Marques et al. 2007; Sheinkopf et al. 2006; Singer et al. 2002a Singer et al. , 2004 ). An understanding of the severity, characteristics and course of maternal psychological symptoms during the early child rearing years, and their association with prenatal cocaine use and early childhood trauma among women identified as using cocaine during pregnancy, is important for improving mental health interventions services for affected women and children.
The purpose of this study was to compare levels of psychological distress over 6 years in a cohort of women identified as having used cocaine prenatally to the symptoms reported by racially and economically similar women who did not use cocaine during pregnancy, controlling for confounding factors and history of early childhood trauma. It was hypothesized that women identified as cocaine using would be at increased risk for clinically elevated overall psychological distress symptoms, psychoticism, paranoid ideation, and depression, in the immediate post-partum period and over 6 years compared to non-cocaine, polydrug using women of similar socioeconomic status and race. It was also hypothesized that a history of childhood trauma would have an independent effect on the likelihood of increased rates of elevated psychological distress symptoms across the 6-year period.
Cocaine use has been linked to a wide range of symptoms including: irritability, impaired judgment, aggressive, sexual, or impulsive behavior, and manic excitement during acute intoxication and sadness, loss of appetite, insomnia, extreme fatigue, overeating and agitation during the withdrawal phase (APA 1994) . Psychological symptoms that occur after chronic use include somatic problems (Johanson et al. 1999; Watson et al. 1992) , eating disorders (Ross-Durow and Boyd 2000), anxiety and depression (Beckwith et al. 1999; Falck et al. 2002) . Associations between chronic cocaine use and conditions such as obsessive-compulsive disorder (Crum and James 1993) , paranoia (Espinosa et al. 2001; Lejoyeux et al. 2000) , schizophrenia (Bowers et al. 2001) , and antisocial personality disorder (Falck et al. 2004; Ladd and Nancy 2003) have also been identified.
Psychological distress is an important domain to assess in women who have used cocaine prenatally because it is associated with negative maternal behaviors, affect and adverse child rearing environments. Negative effects of psychological symptoms on parenting include less sensitive maternal care giving behavior, experience of parenting stress and poor infant attachment (Eiden et al. 2006; Espinosa et al. 2001; Howard et al. 1195; Minnes et al. 2005; Sheinkopf et al. 2006 ) and less optimal infant cognitive (Singer et al. 1997 ) and language outcomes (Marques et al. 2007) . Despite the known negative effects of psychological distress on parenting among cocaine using women, very little is known about the natural history of mental health symptoms among cocaine using mothers (Jantzen et al. 1998; Minnes et al. 2000 Minnes et al. , 2008 .
A small number of research studies have assessed psychological symptoms in cocaine using women during the immediate postpartum period but not over the early childhood years. Of those studies, several found elevated mental health symptoms including higher depression and sociopathy (Light et al. 2004; Strickland et al. 1993; Woods et al. 1993; Zuckerman et al. 1989 ) and clinically elevated interpersonal sensitivity, phobic anxiety and paranoid ideation in cocaine using women compared to non-cocaine using women (Singer et al. 1995 (Singer et al. , 2002b Women with lower levels of education and cognitive abilities, who live in stressed, socioeconomically depressed, urban areas also have a higher incidence of mental health disorders (Costello et al. 2003) . Therefore, poor, urban women who are identified as having used cocaine during pregnancy may have additional risk of developing and maintaining high levels of psychological distress over longer periods of time due to multiple biologic and environmental stressors.
Early childhood abuse and neglect is also associated with higher rates and greater severity of cocaine and other substance use (Jantzen et al. 1998) , highlighting the importance of understanding the independent, enduring effects of early trauma on psychological symptoms in cocaine using women. In addition, childhood trauma has been associated with changes in neurobiological responses to stress, increasing the risks of negative parenting through increased psychological reactivity (Nemeroff 2004) .
Data on mental health symptoms and early childhood trauma of women who used cocaine during pregnancy can provide important information that can be used to develop targeted mental health and substance abuse treatment for women. It can also alert child welfare workers to the types of mental health symptoms experienced by cocaine using women so that adequate measure can be taken to protect children.
Materials and methods

Participants
Participants in the study were 402 high-risk status women who gave birth between September 1994 and June 1996 in a large urban teaching hospital in the Midwest. The participants were primarily African American of low socioeconomic status receiving public assistance. All participants and some infants were screened one time for substance use using urine toxicology due to their high risk status. High-risk status was defined by hospital delivery staff as women who did not receive prenatal care, had behaviors suggesting intoxication, previous involvement with Child Protective Services or who self-admitted drug use to hospital staff. All urine sampling was monitored by trained obstetric nurses. The urine was screened using the Syva Emit method of enzyme immunoassay (Syva Company, Palo Alto, CA), which detects the presence of benzoylecgonine (BZE), meta-hydroxybenzoylecgonine (m-OH-bze), and cocaethylene, the major metabolites for cocaine, as well as metabolites of other drugs of abuse. See Singer et al. (2002a, b) for additional details on urine screening. In addition to urine analysis, infant meconium, the first stool passed by a newborn, was collected shortly after birth by trained research staff to screen the infant for exposure cocaine and other drug metabolites over a 4.5 month period of gestation (Lewis et al. 1994; Ostrea et al. 1989) .
Women were identified as cocaine using (C+) based on either self-reported drug use to hospital or research staff, or a positive result on urine or meconium screening. Women in the control group (C−) tested negative for cocaine on all measures including urine and meconium analyses and hospital and research study interviews. Women with confounding conditions such as schizophrenia, bipolar disorder or mental retardation documented in hospital records, age <19, positive HIV status, or who had a child with fetal alcohol syndrome or other serious birth defects, were excluded from the study.
The 402 women included in this study were assessed at least one time point, from post-partum (1 to 4 weeks after birth) through 6-year follow-up in the longitudinal study. The sample at each time point was 382 (95%) (198C+, 184C−) postpartum, 287 (71%) (143C+, 144C−) at 6.5 months, 334 (83%) (165C+, 1,169C−) at 12 months, 360 (90%) (186C+, 174C−) at 24 months, 349 (87%) (173C+, 176C−) at 48 months and 347 (86%) (182C+, 165C−) at 72 months.
Procedure
Women were recruited and screened by a nurse practitioner who obtained signed consent approved by the hospital's Institutional Review Board at the time of delivery. A writ of confidentiality preventing the release of any research data concerning substance abuse histories (Writ # DA-04-03) was obtained from the National Institute on Drug Abuse.
All subsequent assessments were performed at the child development laboratory located at a nearby university at <1 and 6.5 months and 1, 2, 4 and 6 years of age by a trained research assistant. All women, regardless of infant custody status, were contacted regularly for participation. They were paid a stipend of $35 for each visit through 2 years post-partum and $50 for the 4 and 6 years assessments.
Measures
Demographics
Maternal and infant demographic and medical characteristics were taken from hospital birth records and included race, age, parity, number of prenatal care visits, family composition, and school or work history. At each follow-up interview, dates of subsequent births and child placement status were recorded.
Maternal psychological symptoms
The Brief Symptom Inventory (BSI; Derogatis and Melisaratos 1983), a 53-item self-report questionnaire, was used to measure psychological distress at each time point. The BSI is comprised of nine subscales including somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism, and a summary measure, the Global Severity Index (GSI). Since the distribution of scores was skewed, all scores on the subscales were dichotomized to depict the borderline/clinical range (>90th percentile) and the normal range (≤90th percentile). Only the GSI, which was normally distributed, was reported using both the mean and dichotomized scores. Test-retest reliability ranged from 0.68 to 0.91, with Chronbach's alpha for this administration 0.96 for GSI and ranging from 0.76 to 0.88 for subscales.
Maternal cognitive ability
The Peabody Picture Vocabulary Test (PPVT-III; Dunn and Dunn 1997) was used to assess maternal verbal ability. The Block Design and Picture Completion subscales of the Wechsler Adult Intelligence test (WAIS-R; Wechsler 1989) were used to assess non-verbal, performance intelligence. Assessments were completed by a trained research assistant at the 1-4 week post-partum assessment.
Maternal substance use
Detailed substance use histories were obtained using an adaptation of the Maternal Post-Partum Interview (Singer et al. 2002b; Streissguth 1986 ) with the interview completed post-partum for assessment of substance use during pregnancy, and at each follow up assessment point to assess current use. Amount and frequency of use was quantified for cocaine, tobacco, alcohol and marijuana for the month prior to pregnancy and each trimester of pregnancy. At subsequent assessments, this information was collected for the prior 30 day period. For tobacco, the number of cigarettes smoked per day was collected. For marijuana, the number of marijuana joints smoked per day and for alcohol, the number of drinks of beer, wine, or hard liquor per day was acquired. Each drink was equivalent to 0.5 ml of absolute alcohol. Frequency of drug use was recorded on a Likert-type scale with a range of 0 (not at all) to 7 (daily usage). Frequency was converted to an average number of days of drug use each week and multiplied by amount of use per day to yield an average amount of use per week for each follow up period and during pregnancy.
Childhood trauma
The Childhood Trauma Questionnaire (CTQ; Bernstein and Fink 1998; Bernstein et al. 2003) , is a 28-item self-report questionnaire used to assess maternal history of childhood emotional, physical and sexual abuse as well as emotional and physical neglect. This assessment requires an individual to recall abuse and neglect from their childhood and was administered to 300 (148C+; 152C−) study participants at one time point (48 month follow-up). The reduced sample size was a result of adding the CTQ after about 1/4 of the sample had been seen. Those not receiving the CTQ were more likely to smoke, use higher average amount of cocaine prenatally and have less prenatal care compared to those who did receive the CTQ. They were the same on all other variables. Cronbach's alpha levels were above 0.83 for emotional neglect, emotional abuse, physical abuse and sexual abuse. For the physical neglect scale, alpha was 0.61.
Statistical analyses
Positively skewed self-report drug data were transformed using log e (X+1) to reduce the influence of outlying values prior to analyses. For ease of interpretation, means and standard deviations are reported for the non-transformed variables. Cocaine effects were examined for demographic, prenatal substance use, and birth outcome measures. Comparisons were made using t tests and Wilcoxon rank sum tests for continuous data and Pearson χ 2 tests for categorical variables. The Pearson χ 2 test was also used to compare group differences on the percentage of borderline/ clinical BSI subscales scores. To evaluate potential covariates, the relationships of dichotomized BSI subscale scores to maternal demographic, drug use, subsequent births, child placement status and early childhood trauma were assessed by t-tests or Wilcoxon rank sum tests for continuous data and Pearson χ 2 tests for dichotomous data. A Generalized Estimating Equation (GEE; Liang and Zeger 1986; Zeger and Liang 1986 ) for logistic regression was used to compare dichotomous BSI subscale scores by group over the six assessment points, controlling for covariates. Confounding variables were considered in the model stepwise if they were different between C+ and C− groups (p<0.25) and different based on outcome grouping (borderline/clinical vs. non-clinical (p<0.25). Demographic and prenatal factors were entered into the model first, followed by measures of maternal cognitive performance and prenatal/current drug use. If, upon entry, covariates reached p<0.10 significance level, they were retained in the model. Main effects of interest included cocaine status at time of study entry (C vs NC−) and time of assessment. In addition, the interaction between cocaine status and time was considered for all subscales to test for the homogeneity of the cocaine effect over time.
Due to the reduced sample of women with CTQ data, secondary analyses were conducted using this subsample. The final model identified above was extended to include measures from the CTQ to assess whether childhood trauma was also associated with psychological distress. Tables 1 and 2 reveals that C+ women were older (p< 0.0001), had fewer prenatal care visits (p<0.0001), lower vocabulary (p<0.01) scores, less education (p<0.008) and were less likely to be married (p<0.003) or employed (<0.0001) than C− women. Cocaine-using women were also significantly more likely to have a greater number of children (p<0.0001), lost custody of their child at some time point (p<0.001) and had fewer subsequent births (p< 0.01) over the 6-year assessment period than C− women. Mean GSI scores at the post-partum assessment were higher for cocaine using women compared to non cocaine using women. Self report of childhood emotional, physical and sexual abuse did not differentiate the two groups, although on average, C+ women reported higher scores on emotional (p<0.04) and physical neglect (p<0.05) than women who did not use cocaine prenatally. Table 3 indicates that women who used cocaine during pregnancy also used more tobacco prenatally and during each of the 6-year follow-up assessments. Prenatal cocaine use women also used more alcohol prenatally and during all of the follow-up assessments except 6 years. Use of marijuana was greater prenatally and at the 1-and 6-year assessments.
Results
Demographic characteristics
No women who were classified as non cocaine using during pregnancy reported cocaine use at follow-up assessment.
Global severity index Figure 1a indicates that there were higher percentages of women with clinically elevated GSI scores (>90th percentile) among the C+ use group compared to the non-cocaine use group at each assessment point (ps<0.05). The GEE model presented in Table 4 shows that cocaine using women had significantly higher odds of scoring above the borderline/clinical cutoff than the control group (OR=1.76, 95%CI=1.15-2.71, p=0.01) and the cocaine effect did not significantly vary over the 6-year time period. Current marijuana use, alcohol consumption during pregnancy, and maternal performance IQ were also associated with clinically elevated GSI scores. Women who currently used marijuana at all time points had significantly higher odds of a GSI score above the borderline/clinical cutoff compared to mothers not currently using marijuana (OR=1.60, 95% CI=1.20-2.13, p=0.001). Higher average prenatal alcohol consumption, predicted higher odds of a GSI score above clinical cutoff of the 90th percentile. Prenatal alcohol use had a varied effect over time, with significant differences at birth, 6 months, and at 1 and 6 year follow-up (ps<0.05), but not 24 and 48 months. Lower performance IQ was associated with higher odds of GSI score above the 90th percentile. The relationship between performance IQ and psychological distress varied over time as well, with significant effects at 6, 12, 24 and 48 months follow-up (ps>002).
Psychoticism Figure 1b indicates that a higher percentage of C+ women scored above the 90th percentile on psychoticism at birth, 6, 12, 24 and 72 months than C− women (ps<0.05). Table 4 shows that after adjusting for covariates, the C+ group was more likely to score above the 90th percentile than the C− group (OR=1.97, 95%CI=1.41-2.76, p=0.05) with this effect being elevated over the 6-year period. Higher average prenatal alcohol consumption was also positively associated with borderline/clinical psychoticism scores at birth, 6 months and 6 years (ps<0.05).
Paranoid ideation Figure 1c indicates that C+ women were more apt to score above the 90th percentile on the paranoid ideation subscale at birth and at 24 month follow-up than C− women. Table 4 indicates that after adjusting for covariates, maternal cocaine use was associated with a higher percentage of borderline/clinical paranoid ideation scores at birth, 6, 12, 24, and 48 months (ps<0.05), but not 72 months. Lower maternal performance IQ scores and higher current marijuana use were also associated with a higher likelihood of paranoid ideation scores above the 90th percentile. These effects were consistent across all time points except birth for performance IQ (ps<0.03), with marijuana effects only emerging at 12, 24, and 48 months (ps<0.03). Figure 1d shows that C+ women were more apt to score above the 90th percentile on depression scores at all time points (ps<0.05) as compared to C− women (ps<0.05). This effect remained present even after adjusting for covariates (see Table 4 ). The association varied over time with significant associations obtained only during the 2 years after infant birth (birth, 6, 12, and 24 months) and at 6 years. Lower verbal IQ scores were associated with higher odds of depression scores exceeding the 90th percentile, but only during the first year of life (6.5, 12, (ps<0.05) and at 24 months (p<0.09). Higher current alcohol consumption increased the odds of depression scores exceeding the 90th percentile with this effect significant at birth, 6.5, 12, 24, and 48 months (ps<0.05).
Depression
Summary of other BSI subscales
With the exception of somatization, all remaining BSI subscales (hostility, anxiety, phobic anxiety, interpersonal sensitivity, and obsessive compulsive) revealed a higher percentage of C+ women exceeding the 90th percentile than C− women (ps<0.05). See Table 4 for a summary of these results. The cocaine effects varied over time beginning at Adjustments included the following for BSI models: (1) GSI-WAIS-R Picture Completion scale, log of average prenatal alcohol dose per week, and current marijuana use; (2) psychoticism-log of average prenatal alcohol dose per week; (3) paranoid ideation-WAIS-R Picture Completion scale and log of average current marijuana use; (4) depression-PPVT Standard Score and log of average current alcohol dose per week; (5) hostility-log of average prenatal marijuana dose per week; (6) anxiety-PPVT Standard Score and log of average prenatal alcohol dose per week; (7) somatizationparity, maternal education, WAIS-R Picture Completion scale, log of average prenatal cigarettes per day, log of current caregiver average alcohol dose per week, current marijuana use and custody loss at any time point; (8) obsessive-compulsive-custody loss at any time point; (9) interpersonal sensitivity-no further adjustments; (10) phobic anxiety-WAIS-R Picture Completion scale and maternal prenatal alcohol use. †Cocaine did not vary by time *p<0.05; **p<0.01; ***p<0.001 6.5 months (ps<0.05), with the exception of interpersonal sensitivity (OR=2.34; 95%CI=1.65-3.34; p<0.0001) and phobic anxiety ((OR=1.86; p<0.003) in which prenatal cocaine use was a significant predictor of symptoms at all time points. The use of marijuana increased the likelihood that hostility scores would exceed the 90th percentile during the first year of life only (ps<0.05). Significant effects of alcohol on rates of anxiety scores >90th percentile were found at birth, 6.5 and 12 months (ps<0.002) and phobic anxiety at 6 years (p<0.03). Effects of lower vocabulary on clinically elevated anxiety were found at 12 and 24 months (ps<0.05). Finally, effects of lower performance IQ on clinically elevated phobic anxiety were found at 6.5-24 months (p<0.002). Loss of infant custody predicted higher rates of clinically elevated obsessive compulsive symptoms at 48 and 72 months (ps<0.02) and somatization (p<0.0005) across all time points. In addition, elevated somatic symptoms, while not predicted by cocaine use during pregnancy, were predicted by a number of demographic and drug use variables. Having a greater number of children (p<0.01), lower education (p<0.001), lower performance IQ (p< 0.003), current alcohol use (p < 0.0008), and current marijuana use (p<0.03) were related to elevated somatic symptoms across all time points.
Effects of early childhood trauma
In a sub-analysis of women who were assessed for early childhood trauma presented in Table 5 , emotional abuse was independently related to a higher incidence of overall psychological distress above the 90th percentile at all time points, even controlling for other demographics and substance use variables. The effect of cocaine remained a significant predictor of overall psychological distress. Physical abuse and neglect, emotional neglect, and sexual abuse were not significantly associated with overall psychological distress. Physical neglect was associated with a greater likelihood of paranoid ideation at birth only. When the effects of early childhood trauma on depression were considered, only physical neglect was associated with depression scores above the 90th percentile at 6.5, 12, 24 and 72 months (ps<0.05) (see Table 5 ).
Childhood trauma predicted increased rates of elevated symptoms for all other subscales of the BSI except psychoticism and obsessive compulsive. Physical abuse and/or neglect were the most common predictors of elevated symptoms of anxiety, physical anxiety, interpersonal sensitivity, hostility and somatization. Clinically relevant hostility, while not predicted by emotional neglect, was associated with early emotional abuse at all time points (ps<0.03) as well as sexual abuse at 12 through 72 months (ps<0.03). Adjustments included the following for BSI models: (1) GSI-prenatal cocaine use, WAIS-R Picture Completion scale, log of average prenatal alcohol dose per week, and current marijuana use;
(2) psychoticism-prenatal cocaine use and log of average prenatal alcohol dose per week; (3) depression-prenatal cocaine use, PPVT Standard Score, and log of average current alcohol dose per week. *p<0.1; **p<0.05; ***p<0.01; ****p<0.001
Discussion
Findings from this study indicate that women identified as having used cocaine during pregnancy have higher odds of clinically elevated overall psychological distress, as well as specific psychological symptoms including paranoid ideation, psychoticism, depression, hostility, anxiety and interpersonal sensitivity immediately postpartum. The increased risk for psychological symptoms persisted over a 6-year time period, after controlling for confounding demographic, cognitive and drug use factors. Maternal childhood trauma, specifically childhood emotional abuse, was independently associated with higher rates of severe psychological distress. Several specific symptom domains including paranoid ideation, depression, hostility and anxiety, also were associated with a reported history of childhood neglect and abuse. Receptive vocabulary, performance IQ, prenatal alcohol use and current marijuana use were found to be independently associated with clinically elevated psychological distress as well as paranoid ideation. These data corroborate and extend the association previously found between maternal cocaine use during pregnancy and increased psychological distress immediately postpartum (Singer et al. 1995) in cocaine using compared to non-cocaine using women. Furthermore, these findings document the ongoing risk of continued alcohol and marijuana use and serious mental health symptoms over a 6-year period among mothers identified as having used cocaine prenatally. Given the detrimental effects of psychological symptoms for mothers and their children, particular care by mental health professionals should be paid to the accurate, systematic assessment of mental health symptoms and extremely elevated level of psychological distress among women who use cocaine during pregnancy. Hospital staff, including emergency room physicians, delivering obstetricians, social workers and pediatricians, who may see the mother for obstetric care and the child for well care, should use this unique, limited opportunity to complete symptom assessment and make referrals for mental health interventions.
Significant evidence for prompt assessment and intervention is apparent from the alarmingly high rates of mental health symptoms exceeding the 90th percentile among this prenatal cocaine use group. For example, rates of clinically elevated psychoticism in the first 2 years post partum were (30-54%), paranoid ideation (30-53%), depression (18-36%), hostility (24-31%) and anxiety (15-27%). Elevation of these symptom domains have the potential for serious consequences for mothers including suicide (Holmstrand et al. 2006) , loss of infant custody (Minnes et al. 2008) and increased rates of domestic violence (Nixon et al. 2004; Stuart et al. 2006) . High rates of maternal psychopathology pose threats to infant well-being as well. Maternal psychological distress is associated with higher rates of child abuse and neglect (Berger 2005; Burke 2003 ), lower quality mother infant interaction (Minnes et al. 2005; Singer et al. 1996) , lower cognitive and language outcomes (Singer et al. 1997 (Singer et al. , 1999 and poor attachment and social behavior among infants (Hipwell et al. 2000) . Given the nature and severity of these symptoms, and the potential harm to mother and children, targeted interventions for mothers and infants should be started as soon as possible during the post-partum period. The independent effect of early trauma on psychological distress indicates that special attention should be paid to the mental health needs of women who experienced early childhood trauma and use cocaine during pregnancy.
Higher than expected rates of depression (16% and 14% in the first 6 months post-partum) and psychoticism (24-28% in the first 6 months post-partum) were also found for non-cocaine use women. While these symptoms are among the more common postpartum symptoms, they are elevated in this high-risk sample compared to national average rates of 10-12% for depression and 5.5-17% for psychotic symptoms. In addition the findings are also consistent with other studies that have found an association of depression and anxiety with alcohol use among lower risk obstetric samples (Baigent 2005) . There is also considerable research which shows an association of lower cognitive abilities with higher rates of depression, anxiety and overall psychological distress (Zammit et al. 2004 ), similar to the findings of this study.
Current marijuana use was found to be associated with a higher rate of elevated paranoid ideation scores at 24 and 48 months as well as overall psychological distress scores over the entire assessment period. These findings are consistent with studies that report increased psychological symptoms in chronic marijuana users (Laqueille 2005; Raphael et al. 2005 ) and indicate an independent risk factor for marijuana use on psychological distress symptoms independent of prenatal cocaine use.
Early-life trauma/stress has been found to lead to neurobiological changes that increase the risk of psychopathology in adulthood (Jantzen et al. 1998; Nemeroff 2004) . The effects of childhood trauma on psychological symptoms were associated at select time points over the 6-year assessment period but not others and on some symptom domains but not others. This pattern of findings indicates that the associations of early childhood trauma with psychological symptoms may have varying degrees of relevance during different biologic and care giving stress states such as caring for an infant or toddler. Another study of this sample found greater psychological distress and early emotional neglect to be associated with increased likelihood of loss of infant custody among cocaine using women (Minnes et al. 2008) . In contrast, this study did not reveal an association of loss of infant custody with increased psychological distress at any time point. This difference may be related to study design. In this study, the whole sample (cocaine using and non cocaine using) was examined over multiple time points whereas the other study (Minnes et al. 2008 ) was cross sectional (post-partum only) and the sample consisted of only cocaine using women.
Strengths and limitations of the study One methodological weakness of the study is that the data is based solely on self-report of psychological symptoms and continued drug use. Self-report data were not corroborated with DSM-IV based diagnostic interviews, direct observations of symptoms, family input or biologic drug screening. Despite these limitations, the BSI has been shown to be a reliable, standardized assessment of mental health symptoms. In addition, the BSI data and self reported drug use revealed significant group differences in this racially and economically similar population. Results indicating that prenatal and current use of marijuana is also associated with increased likelihood of psychological distress symptoms should be interpreted cautiously because the cocaine use group used significantly more marijuana prenatally and the results could be confounded with the group cocaine effect.
A second methodological concern is that childhood trauma data were collected at one time point (48 months post partum), on 75% of the sample, and relied on maternal memory of childhood events. Because memory can be influenced by current psychological symptoms including depression or paranoid ideation, the strong associations with current psychological symptoms should also be interpreted carefully. However, the association of specific psychological symptom domains with specific childhood trauma indicates that psychological symptoms may not have influenced responses on the CTQ in a global way. For example clinically elevated depression scores were associated with more physical neglect but not abuse of any type or emotional neglect. In contrast, elevated psychoticism scores were not associated with any type of early trauma and may be regulated to a greater extent by current biological conditions such as acute effects of cocaine. Despite the noted weakness involved in recalling early trauma, and the influence of current symptomatology or events, such as removal of infant custody on accuracy of recall, these data highlight the need for clinicians involved in substance abuse treatment with women of child bearing years to attend to the possible long term affects of early trauma in drug treatment planning.
Third, the present findings must be interpreted cautiously as the sample does not have premorbid data on maternal psychological symptoms and drug use, limiting the interpretation of the results. Finally, sample composition limits the generalizability of our findings to AfricanAmerican, poly-substance using women of low socioeconomic status.
Despite the noted limitation the present study has significant advantages over previous research. A large sample size, combined with the low attrition rate of subjects, allowed for long-term follow up of psychological symptoms in cocaine/polydrug using women over a 6-year period with adequate statistical power, increasing confidence in the results. A large number of covariates (>30) were evaluated as confounders and controlled for in the longitudinal analyses when criteria were met and include self reported continued use of tobacco, marijuana and alcohol. Control for a large number of unique covariates increased the likelihood that the associations of prenatal cocaine use with higher rates of mental health symptoms were not spurious. Among the covariates two are unique to this study. Removal of infant custody and the birth of additional children, have not been controlled for in previous studies. To our knowledge, no study has described psychological symptoms of a large number of cocaine using women and a control group matched for race and socioeconomic status over a period of 6 years. Multidetermined methods, including biologic and self-report measures, for the assignment of mothers into cocaine/ non-cocaine groups assured that group status was accurate, increasing the validity of the results.
Overall, findings from the present study provide strong evidence for the presence of higher rates of psychological distress among women identified as cocaine using during pregnancy compared to women who did not use cocaine during pregnancy, with increased symptoms persisting well after the immediate postpartum period. While the association of cocaine use with psychopathology did not vary over time for most domains, cocaine's effects were most prominent in the first 2 years after initial assessment for several symptom domains including depression, psychoticism and paranoid ideation indicating a time of highest need for targeted intervention. In addition, women who experienced early childhood trauma and use other substances including alcohol and marijuana are also at significant risk for the development of serious psychological symptoms. Clinicians who have regular appointments with infants and new mothers (e.g. obstetricians and pediatricians) should be particularly attentive to the mental health symptoms experienced by cocaine using women post-partum and during the early childhood year in an effort to reduce maternal suffering and protect infants and children from the negative consequences of maternal psychological symptoms. The implementation of standardized assessments of psychological symptom severity including depression, paranoid ideation and psychoticism should become a routine part of obstetric and general medical care for high-risk cocaine using women.
